We report a rare case of the concurrent manifestation of central diabetes insipidus (CDI) and type 2 diabetes mellitus (DM). A 56 year-old man was diagnosed as a type 2 DM on the basis of hyperglycemia with polyuria and polydipsia at a local clinic two months ago and started an oral hypoglycemic medication, but resulted in no symptomatic improvement at all. Upon admission to the university hospital, the patient's initial fasting blood sugar level was 140 mg/dL, and he showed polydipsic and polyuric conditions more than 8 L urine/day. Despite the hyperglycemia controlled with metformin and diet, his symptoms persisted. Further investigations including water deprivation test confirmed the coexisting CDI of unknown origin, and the patient's symptoms including an intense thirst were markedly improved by desmopressin nasal spray (10 µg/day). The possibility of a common origin of CDI and type 2 DM is raised in a review of the few relevant adult cases in the literature.
Introduction
Once the primary polydipsia, mostly due to psychogenic polydipsia, is excluded from the causes of polyuria, either water diuresis by diabetes insipidus (DI) or osmotic diuresis by diabetes mellitus (DM) could be considered for its differential diagnoses 1) .
The coexistence of DI and DM in the same patient has been rarely reported in Wolfram syndrome (known as DIDMOAD) as a congenital genetic disorder in pediatric age group, which has the concurrent association of central diabetes insipidus (CDI) with type 1 DM accompanied by optic atrophy, deafness, and infantilism 2) . The coexistence of CDI and type 2 DM has been noted in less than 10 adult patients, most of whom had 2 to 15 years history of type 2 DM before developing CDI [3] [4] [5] [6] .
An exception was a patient with Klinefelter's syndrome who had CDI for more than 5 years before presenting with hyperosmolar coma due to type 2 DM 7) . Herein, we report a unique case of the simultaneous development of CDI and type 2 DM in the same patient.
Case
A 56-year-old man was admitted to the renal unit of the tertiary university hospital with symptoms of polyuria with nocturia, and polydipsia with severe thirst for the past 2 months. Initially, the patient visited a local clinic and was diagnosed as type 2 DM with a fasting blood sugar, 150 mg/dL. Despite being controlled hyperglycemia with an oral hypoglycemic agent, he continued drinking daily more than 8 L of cold water (about 10 bottles of refrigerated water, 750 ml capacity) and passed large These results were compatible with CDI 1, 8) , whose causes would be mostly idiopathic because of normal findings in hypothalamus and hypophysis in magnetic resonance imaging (MRI) scan of sella ( Fig. 1) . On discharge (hospital day 9), the dose of desmopressin nasal spray (minirin nasal spray ® ) was adjusted to 1 puff per 12 hrs (10 μg/day), and urine output was markedly reduced to below 2-3 L/day with no more intense thirst. Also, DM was controlled with fasting blood sugar below 115 mg/dL by metformin (novamet GR ® 500 mg bid) and American Diabetes Association (ADA) recommended diet.
Discussion
In this case study, the persistence of polyuria and polydipsia for 2 months despite the absence of evidence of osmotic diuresis, along with the recently discovered type 2 DM, led to a diagnosis of coexisting DI and DM. Because most of the patients with DI have intact thirst mechanisms, they do not present with hyperosmolality or hypernatremia. In those cases, water deprivation test is useful for differential diagnosis of polyuria. Following water deprivation in the present case, urine osmolality was unchanged and remained hypotonic, less than a half of the increased serum osmolality up to 300 mOsm/kg. Also, there was more than 100% increase in urine osmolality after administrating desmopressin and thus markedly decreased urine volume (Table 1) . That is compatible with CDI according to the criteria of Miller-Moses test 8) .
The causes of CDI are various including neoplastic lesion, infection, inflammation, trauma, autoimmune disease with directly or indirectly affecting hypothalamus or pituitary. However, idiopathic causes have been noted up to 50% of CDI patients, since the causes remain unidentified at the time of its diagnosis as was in our case 9, 10) .
However, along with advanced imaging techniques in the brain, the portion of idiopathic CDI has gradually been decreased with more identified evidences from the underlying causes of CDI such as other constitutional or organic disorders including abnormal blood supply to either hypothalamus or pituitary gland 11) . Therefore, long-term .
However, through the experience with this case of the unique presentation of simultaneous manifestation of both type 2 DM and CDI, a single pathogenetic disorder, either genetic like Albright's hereditary osteodystrophy-like syndrome 4) or sporadic, might be considered as plausible causes for the coexistence of these two different diseases rather than attributing to incidental or fortuitous findings. In a review of the literature, we found only 6 cases of coexistence of the two disorders ( Table 2) . Almost all the coexisting cases of both type 2 DM and CDI revealed the time interval between type 2 DM and CDI when in diagnosis each other; not presented at the same time as was in our case. In one of these rare case reports, 2 adult male siblings were found to have had the coexisting CDI and DM suggested as a familial disease representing a single genetic abnormality 3) . In another case report, a 41 year-old man with a 5-year history of CDI presented with hyperosmolar coma due to type 2 DM, which led to the diagnosis of Klinefelter's syndrome known as a sex chromosome anomaly with hypergonadotrophic hypogonadism 7) . We suggest, therefore, that the several instances of coexistence of type 2 DM and CDI warrant further efforts to identify a unifying pathogenic mechanism for these two different clinical diseases.
After reviewing the concerned literature, we could conclude that almost all the coexisting cases of both type 2 DM and CDI revealed the time interval between type 2 DM and CDI when in diagnosis each other; not presented at the same time as was in our case. In another case report, a 41 yr-old man with preexisting history of CDI was presented with hyperosmolar coma due to type 2 DM, Therefore, we suggest that the coexistence of type 2 DM and CDI as was in our case, warrants a further vigilant follow-up investigation to look for a unifying pathogenic mechanism for these two different clinical diseases.
In summary, to the best of our knowledge, this case would be the first case of coexistence of CDI and type 2 DM in which the two diseases manifested at the same time. Although it is not yet clear whether they had a common cause, it reminds us to be aware of the possible coexistence of CDI, when diabetic patients encounter with the persistent polyuria and polydipsia despite its proper management.
